. Construction of the HhaI-ΔL2 mutant library.
The M.HhaI encoding gene is represented by a grey arrow; recognition Loop 1 is shown in red, truncatedrandomized segments in Loop 2 are shown in blue; PCR primers are shown as small arrows. pΔ324GH 6 encodes an enhanced solubility M. HhaI variant (ref. 19) . Plasmid pHHΔBE carries a deletion of 12 codons in the recognition Loop 2 and encodes an inactive MTase. pHhaI-ΔL2 is a mutant library with truncatedrandomized Loop 2. Figure S2 . Bisulfite sequencing analysis of the in vivo specificity of the HhaI-L2Bsp MTase. Plasmid DNA isolated from E. coli ER1727 cells overexpressing L2Bsp was treated with bisulfite and PCRamplified fragments were cloned into R.SmaI-digested pUC19. Both strands of three fragments from the pMB1 replicon and the beta-lactamase gene comprising in total 1557 bp were analyzed by sequencing 16-32 independent clones to determine the methylation status at individual GCN sites. The methylation density is expressed as a ratio of methylated cytosines observed to a total number of sequence reads. Figure S3 . In vivo methylation activity of mutant MTases. E.coli ER2267 cells carrying plasmids that encode WT or mutant MTases were grown in the minimal medium at 37ºC overnight, plasmid DNA was isolated and digested with R.Bsh1236I, which recognizes CGCG target and is sensitive to methylation of either cytosine; pHHΔBE -control plasmid coding for inactive MTase. Figure S4 . Analysis of the sequencespecificity of MTases using methylation sensitive restriction endonucleases (DNA protection assay).
1.2 µg of lambda DNA was methylated for 1 hour in 20 µl of reaction mixture containing 300 µM AdoMet. The amount of MTase was varied from 3.1 µM to 12 nM in twofold dilutions which corresponded to MTase : GCG sites ratio from 1:1 to 1:512 as shown. The same concentrations of WT M.HhaI were used which resulted in the WT M.HhaI : GCGC ratios from 8:1 to 1:64. The methylated DNA digested with 5mC-sensitive restriction endonucleases as shown on left and analyzed by agarose gel electrophoresis. Red arrows mark the minimal MTase : GCG ratio sufficient to render a complete protection (end-point). This ratio corresponds to a number of apparent enzyme turnovers (h -1 ). Blue arrows mark lanes in which partial protection of non-cognate sites becomes evident (start-point). 
